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NGHIEN CUU CHU KY DAO PONG
CUA LUONG MUA O VIET NAM

1. Mo dau

Tinh chu ky cla cic yéu t6 khi tuong 12 mot
trong nhitng co sd dé dinh huéng trong viéc xay
dung phuong phap du bdo dai han. Xac dinh chu
ky dao dong cia luong mua 13 mot trong nhing
nhiém vu quan trong cha bai toin du béo vi bién
déi khi hau [3].

Trén thé gioi vd & Viet Nam di c¢6 kha nhiéu
cong trinh nghién ciru vé van d& nidy bing cic
phuong phip khac nhau nhu phuong phap phan
tich phé phuong sai [2, 6], phan tich diéu hoa [5],
phuong phép bién d6i Fourier nhanh (FFT - Fast
Fourier Transform) [7]. Trong cong trinh nay mot
phuong phap théng ké toan hoc 1a phuong phap
entropy cuc dai s& duoc str dung d€ nghién ciru chu
ky dao dong cia lugng mua trén co sd nguén so
lieu hién c6 cua cac tram khi tuong trén linh thé
Viét Nam.

Ching t6i da tién hanh tinh toan dé€ xac dinh
tinh chu ky cho chuéi lvong mua thing va nam
cho 17 tram khi tugng c6 d0 dai chudi tren 60 nam,
rai déu trén 1anh thd Viet Nam. Cac tram nay co s
lieu khé déu. Trong trudng hop thi€u s6 ligu, ching
t0i dd 1dy gié tri trung binh nhiéu nim d€ b3 sung.

2. Phuong phap tinh toin

Phuong phap tinh todn dugce sir dung & day 1a
phuong phép entropy cuc dai (Mem) hay con goi
12 mo hinh t4t c4 cac cyc (all - poler model) hoac
mo hinh tr héi quy (AR- Autoregressive model).
Duéi day sé trinh bdy van tit phuong phap nay [1].

Xét thé hien x(t) ctia qua trinh ngiu nhién X(t).
Khi d6 téng nang lugng cla quéi trinh duoc xac
dinh bi :

Power =

[lx@* at )

NGUYEN HUGNG DIEN, TRAN CONG MINH

Mait khac, theo dinh ly Parseval, nang lugng
ndy ciing ¢o6 thé duoc xé4c dinh béi :

power= X[ di= [HOLdf (o

-0

Trong d6
H()= [x()e*™at

—0

" ‘ 3)
x(t)= [H(f)e " af

Co6 th€ hinh dung H(f) nhur 12 mot bien do dao
dong diéu hod tng vdi tdn s6 dai f. Gilta tdn s6 goc
va tdn s6 dai lién hé v6i nhau bdi he thitc » = 2nf.
He thirc (2) biéu dién su phan b6 nang lugng ciia
qua trinh phan b6 theo tdn 8. Su phan bd niy phan
4nh c4u triic bén trong cla qua trinh. Vin dé & chd
ta cdn xac dinh dugc "cd bao nhiéu nang lrong cla
qua trinh chira trong khodng tin s6 tir f den f+df".

Trong thuc t€ ngudi ta thudng chi xét mién
bién déi cha tdn s6 f 13 nhitng gia tri duong, mat
khéc gia trj ctia H(f) trén mién tdn sd am va tdn s¢
duong ciing khong khac nhau, nén thay cho H(f),
ngudi ta sir dung ham :

SO =|H@| =|H(-f)° , 0<f<w

va duoc goi 1a phé nang lwong ctia qua trinh.

Néu thé hién x(t) dugc cho tai n diém t, j =
1, ..., n:x;=x(t) vOi t; = jAt, khi d6 tai cac diém
tdn s6 roi rac f, = k/nAt, k = 0,1,2,... bidu thirc
(1.23) s& c6 dang : g
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H(f)=H()= [x)e ™ di~ 3 x,e M pc = arS e " @
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Néu At = 1 (don vi thai gian), tir (4) ta ¢ cong
thirc bién ddi ngugc Fourier 1di rac d€ nhan cac gia
tri ctia chudi ban ddu :

_,2_1|:k

i_ (fie " (5)
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Vi dinh Iy Parseval ¢6 thé duogc viét lai dang :
n 1
1A el 3
Yl” == X|HU) (©)
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Ta ¢ thé sit dung phuong phéap entropy cuc
dai d€ tinh mat do phd cla qué trinh. Ky hiéu tin
s6 Nyquist 1a f,, ta c6

fo=12At va fk = 2f kin, k=0,1,2....n/2 )

Céc tdn s6 fy chi nhan gia tri trén doan [-f. ; f.].
Néu ta thuc hién phép bién déi :

e ezzngr (8)

khi d6 ¢6 thé biéu dién phé nang lugng dudi dang :
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Néu x(t) xac dinh trén toan mién vo han thi
biéu thirc (9) s& cb dang:
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S(f)=

Co thé biéu dién (9) dudi dang gin ding sau:
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Phép xdp xi (11) 1a phuong phap entropy cuc
dai (Mem) hay mo hinh tdt ca cac cuc hoic mo
hinh tu héi quy. Két hop (9) va (11) ta nhan dugc :
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Diéu d6 c6 nghia la d€ xac dinh mat do phd
S(f) cdn phai tinh dugc m+1 hé s ay, 4;,....2,.
Nguéi ta da chitng minh dugc : d€ nhan duoc cic
heé s6 a, (k = 0,1,2...,m) cén gidi phwong trinh sau :

m
D~ YR (3
=~ i
trong dé R, duoc xac dinh bdi :
R/ n_ lexl+/’ j 051,27 l (14)
R =R,

S6 m duoc goi 1a bac xap xi hay s6 cuc x4p xi.
vé nguyen tic m co6 thé nhan bat ky mot s6 nguyen
duong ndo cho dén n-11a téng cAc momen tu tuong
quan R; c6 thé co. Tham chi m c¢6 thé nhan gia tri
16n hon dung luong miu n, nhung trong trudng hop
ndy cin phai ngoai suy ham tv tuong quan. Trén
thuc t€ nguci ta thudng chon m nho hon n nhiéu.

3. Két qud tinh foan

K&t qua duge biéu dién trén bdng /, nhitng chu
ky c6 mat do phé nang lwong 16n duge in dam.
Chu ky hién nhién | nam dugc khir bét qua khau
st 1y 50 lieu nén khong xudt hién 3 day.

Viéc xac dinh chu ky duoc tién hanh cho toan
bo s0 lieu tong lugng mua thiang cho tirng tram.
Trén hinh 1 ta c6 thé thay rd cac chu ky trén cic do
thi ham mat d6 phd nang luong cla chudi luong
mua cho mot sd tram dién hinh.

K&t qua cho thdy chu ky 2 nam thé hién rat ro &
tdt ca cac tram. Diéu nay phit hop véi két qud cla
cic tac gia trude day [2, 5-7]. Chu ky 3 nam ciing
thé hién & tat c4 cAc tram, tuy nhién no chi o ret o
khoang hai phdn ba s6 tram (12/17 tram) va tuong
d6i mo nhat  mot vai tram con lai (Thanh Hoa,
Pong Ha6i, Da Nang, Nha Trang va Tp HCM).

Cac chu ky 4 hodc 5 nam, tuy cling xudt hién ¢
phidn 16n cic tram nhung chi c6 9 trong s6 34
trudng hop la rd rét, con lai kha ma nhat, tham chi
c6 thé coi 1a khong 6n tai (nhu & Yén Bai). Chu ky
6 nam thé hién & hai phén ba 56 tram (11/17 tram)
nhung déu mo nhat.



Hinh 1.
Mat d6 phd nang luong
chubi lugng mua G tram
Ha Noi (a), Vinh (b), Da
Niang (c), Nha Trang (d)
va Sai Gon (e)

85,3 12,2 6,6 45 34 2,8 2.3 2.0 %7 1.6 (nam)

6 S 17,07 2,03
- c)

853 122 66 45 34 28 23 2,0 (n&m)
18 17,0 5,02 4,06 304 1,98 9
4 -
2_.
0 i TrrTryyd

85,3 12,2 6,6 4.5 34 2,8 23 20 T 1,6 (nam)

ls 5,01 1,98

e)

85,3 12.2 6,6 4.5 34 28 2,3 20 (nam)
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Bdng 1. Chu ky (ndm) chia lugng mua thang tai
mot & tram khi tugng trén {anh thé Viat Nam

T Tram Chu ky

L ' SilisE (BN L0010
1 Lao Cai 2.03 3,04 406 5,02 17,07
2 Yen Bai 1,98 3,04 5,02

3 Tuyén Quang 2,03 104 4,06 502 6,1 17,07
4 Lang Son 2,03 294 4,06 502 6,1 17,04
5 Bac Giang 2.03 3,04 406 502 6.1 17,06
6 HaNoi 2,03 3.04 4,06 502 6,1 17,07
7 Hdi Phong 203 3,04 406 502 6,1 17,06
% Nam Binh 2,03 304 406 502 6.1 17,07
9 Thanh Hod 2.0 3.04 406 502 61 17,07
10 Vinh 2.03 3,04 4,06 502 6,1 17,07
11 Dbéng Hoi 203 3,04 406 502 6,1 17.06
12 Hué 203 3,04 406 5,02 17,06
13 Da Ning 2,03 3,04 406 502 17,06
14 Quang Ngai 2,03 304 4,06 502 17,06
15 Nha Trang {08 3,04 4,06 5,02 17,06
16 Viing Tau 1,98 3,04 406 502 6,1 17,06
17 Tp HCM 198 3,04 406 501 6.1 17,06

Hau hét cac tram (trir Yén Bai) déu co6 chu ky
17 nam va thé hien r& rét & nhiéu tram (1 1/17 tram).

Cac chu ky tim thdy néu trén déu gén nhu tron
nam v b thé coi sy lech khoi "tron nam" 1a do sai
56 trong s6 licu va tinh ton gay ra

KET LUAN

- (5 tdt cd che tram déu thdy chu ky 2 va 3 ndm
(ngodi chu ky hién nhién 1 nam). Tuy nhién, chu
ky 2 nam luon the hién 10, con chu ky 3 nam chi rd
& phdn lén sO tram (12/17) va kha mg nhat 0
nhitng tram con lai.

- 0 phin 16n s0 tram con thdy cac chu ky 4 va
5 nam, song su thé hign noi chung 12 md nhat chi
trir mot s6 it truong hop. Chu ky 6 nam ciing tim
thdy & kha nhiéu tram (1 1/17 tram), nhung tat ca
déu ma nhat. D€ khang dinh céc chu ky nay cin c6
nhitg khao cttu thém.

- Chu ky 17 nam ciing th€ hien & hdu hét cac
tram (11/17).

Bio cio duoc hoan thanh voi su hd trg kinh
phi clia dé tai QT 98-13 va 1ap trinh tinh toan cha
Ts Phan Van Tan. Chiing toi xin chan thanh cam on.
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SUMMARY

Periodic characteristics of the monthly rainfall
in the territory of Vietnam

Periodic characteristics of the monthly rainfall
are important in the orientation for establishing a
long time forecast of rainfall amount in Vietnam.
The periods of them were determined by using the
Mem-maximum Entropy method.

The periods of 2, and 3 years exist in all
stations, but only the first one is always notable,
while the second one is not very clear in some
stations. In majority of stations manifest also the
periods of 4, 5 and 6 years, but in general they are
not notable, especially the 6-year one. Period of 17
years is notable in majoriry of the stations.
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